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[s^SSJ Semiconductor device including double spacers formed or 

the side wall of a contact and manufacturing method 
whereof 
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oil sis- ss&ai- m m=?muQ. chei°j 
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(oj) 
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20 S 29,000 §1 

12 ^ 12,000 S! 

0 3 OS 
22 » 813,000 S 

854,000 S 

1. fiSf/H- 9/HI/H(ES)_1S 
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1^1 °Jri^l ^Hl ^ ^3- ^e)^oi ^Hf-s}^- ^ 

y J"£^l ^5. 7fl^^l^ ^ SU^. 

£ 6 
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1020020073053 #^ <U*}: 2003/4/12 

2^ iMM>H# i**}fe- ^-£^1 ^x} ^ zz. ^^{Semiconductor device 

including double spacers formed on the side wall of a contact and manufacturing 
method whereof} 

£ 2^ £ 1^ «V£*ll dt*H tfl^H l-rsr<y^ afEf 7fl^?] ^£o]jl, 

ofl tfl* 7fl^<?l Jgigsolji, 

£ 5tt £ 45} «K£*fl db^Hl tfl*H II-U'eKl* 42f 41* 7fl^o] 

£ 6^ 5E q-i- ofl 4€- 2^ ^-^ Strife- ^ 

51 7-£- £ 6^] *VE*fl tfl*H III-III'sKl* *rSr #ltr 7fl^o] ^^^.o] 
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1020020073053 #^ 2003/4/12 

£ 8£r £ 6^1 til^^l 4i^Hl tfl^H IV-IV'sKl^ 4^ 7fl^^^1 

£ 9a *fl*l £ 9d^ £ €*HH ^ 2# ^M-H* ti>£ 

115, 315, 415 : afls. 

110, 120, 140, 240, 310, 340, 410, 420, 440 : ^<£^- 

130, 330 : 160, 360, 460 : ^ #&|ZL 

150 : i3fl°H 260 : ^ 

252a, 352a, 452a : afll ^ ^o]x\ 

254a, 354a, 454a : A]2 ^ 

412 : TflojH 3^*1 2fl€ 430 : «1B ej-o] sflE} 
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1020020073053 ^7}-: 2003/4/12 

4^* 3L^*Hr «fl^4 5.^^^ o^^Kr ^5=' 4#3-°-S 4 

d Mi &4. ^Hl^-S)^ 7>^ 371 7> 44^ ^n>ol 444, o]^tb 

<20> <ya>^^ s aajA ^ au-io^ *>*444. ^ , 7]^ JE^ 4^ 

5L^Rr #44 #4 1<S4^8: ^44. ol 4# 2Lfe #^4 4^ JE^ 
4*1 sfl^oi ^£ &4. i£e^zL44 oi-g-^H #4 

^£44 U^^S: 44*H ^ *"8r ^44. H ^4 ^SLS. <&%*}JLX} 0>}±r 7] 
#4 ^ HL^r 4^ 51^17} ^#ol Slcf. 

<21> 7^«1H, 3.^ ^ofl S.^ A^aom ^ #4 ^ #4 ^4^1, 

4# ^)7]*}JL JL4t e^o| ofl*j nfl ^o|u|- 7 1^^ <34(CMP) 

4444. ZL ^4, ^7_V ^^^-tfloll ^e«o] ^^^Cf. ol aZ).^ofl*| -SeA ^ofl 
#^o] nfl^sl^l ^4 ifl^-o]l 4<y( S eam) ^| ^4 ^S. Sa4. 

<22> ZL^C-il, SfHo} 37] ^ sbH ^ 7iE]7l- .^fe 5L*I l-^oll 

°] 4 5. 443^ 44<>1 Mj-^-g. *Vcf. Ol^^V ^-HHo) 4444 

°14 444 5L€" ^7]-^ ^71^* ^ &7fl €4. 

^ ^ ^4°14# ^^^^Cf. £ lofl #efl 7l#ofl 44 ^"4 ^2|M4» X^-<5}^ ti> 

^7>4 <^ ^Al^ofl tfifr 3g^H7> :E44<H &_o^, ;e 2^^ £ 14 i-i-ej-o]^- 

44 34 7fl^^<y ^^£7} £44^ &4. 
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1020020073053 #^ H*}: 2003/4/12 

<24> s. HM^ ti>£^] ^>oj sgTg afl^l# iL^^M ^13 ^<a^-(£ 2^1 

^-2: «1J1 140<Hl Sfl^)^ SAll- ^^>^Cf. ZL JI , ^H<M A>-§-^ M. 

«d-^*>7l ^*H, ZL 4^ ^«.ofl i^^. '-Sl* 1 ^ 

^ sfl^-s., o] •sea afl^'^-ofl ^^sl ^-3} '^'^ '-sem ^zl'S. %ls>7ls *V 

<25> £ 1 ^ £ 2# 7]^: (100) ^Hl ZL vfl«-o]l -SEH 5(|t( 115 )= 

*fll ^^^-(110)^1 $a^, *fll ^^^"(110)^ 711 A 

91 sfl^l cl ^g-£|<H 9l^r t£ ^^f. ^^i, *U ^^^-(110)^ ^H^l^r *fl2 

#?> ^^nV( 12 0)o] *§s§S\o] ol^C-fl, ZL xfl-^-ofl^ ti]H ^.o] ^^ZLJ]- 

<26> 31^*1, *fl 2 ^^^"(120) ^Hl ^ Sl^l eKl 3rfl^(i30) 4|« S<H , «1B e}- 

Sa^, ^ 2fl^l(130) ^>°1 ^ ^KijLofl ^ ^^^-(140)^1 

o] 014. zl^zl, ^13 ^^^(140)^1^- ^ # si ZL( 160) 7> 3}]J=(115)^ 

<27> =lz\jl, #a]zL(l60)^ ^s}- ^ ^ 3- AS- ^ ^H^(150) 

7> 91^, °1 ^ ^1°H( 150)1- ^^ar}^ ^ #&|ZL(160)7> <^?V S<3) #&iZL 
(160) ^/2E^ JE^l 5^<y 5flBi(i30)3zj- ^Sl^r ^ 5M. 

<28> O}^ ^3flo]^(l60)^ ^ T 1 Sa^. ^T, 71 

#ofl 3@j *(c/H)-fr $^*Hf *3*>*1 ^SMl 31^^. 

H ^ 1-^1 nfl^*>7l ^ofl ^el^ ^^-^ Sfsfe # 
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1020020073053 #^ ^^V: 2003/4/12 

# ^o^ofl <£^i$. c^, <d?n^<y ^z} ^ o.S *<Hl # 

7> ^^Bj-Sl ^ofl ^sj-nKg. ^^*v aj^ 7fft?\#tt. 

=L^, <MHfe ^ ^lol^l(i50)7> ^€4. =L?)3., # 

*4| ^1 ^W^H #5)H(160)« ^*Hrdl, £^ 

<29> ZL5U-11, #5fl 7l#ol) 4ef^ ^Sj- <£^^-£L3- a} 3.^ — ^)] °1 ( 150)"fi" 

^3*1 ^ 5^. ^ #eizi(l60)^ ^ ^, ^ 

^ ^^^o] Sj-^Tfl ^7^1 ^O>oj^- &%) 7 } S^tfl, o] ^ Sgjoj 

^# #7}S}-<*j al^^l T^^tf. 

<3i> s.^, 160)21 ^HMl 5^ ^ 2fl^(H5)<Hl A]o]( seani) £^oflAi 

'S')o) o}^ °1 §-^ 7 > ^.Cf ^ 3flJ=(115)# ^ 

^ ^A, ^ 7>i*| 3*1 (step coverage^]- -f^tF ^W7l#^(LPCVD)^ 

JLS ^S]^ ^-^o. D fl^*Vrf. sflEio) 7]- 3. ^ojj^ A] oj o] 

*W ^M", S^o] ifl^ofl Alojofl xj7l^ ^-^]7> 

<32> ^BJj 4^(115)^ xflJfofl Ajojol Ag 7 l^, ^10)^(150)1- ^*}7l 

°fl D H^^1 ^21" ^^e^- i^o]Ai ^4 ^ ^^°\) 
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1020020073053 #^ ^^>: 2003/4/12 

(delayH ^*H1 nl«H ^ HTfl ^H8*M ^^EL^ ^ 

<34> -g- t^ol o] ^Jl^l- ^ 7 ]#^1 32f^^ 3.^ JE^r ^ -SIM = 

^§|-7fl SjO^S. -fi-*} ^7} ^ ^V2|- ^^^o) ^^r>7fl T^o] ^ 

<35> , ^ SHjLofl $x)*\±r ^ 4^ofl X\ <y o] o^7l^l 

^ 7-l%Vo] ^7H?Kr ^ *V£*fl 
4i7> ^ ZL *fl^RrCfl 9X^. 

<36> nel-Sl, ^-2)- ^el-g- ^ ajsj. ^s]^-o.s ^ 2^ ^2floi^ ^-s^ ^^oi^s. 
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1020020073053 #^ 2003/4/12 

<37> 7l#^ sf^ll- ^§>7l ^tt ^- <y °ltb ^1 

*fll y 49in, ^ S-^l ^#^1 *lll ^Vsl- ^5l'20 S ^#£] 

<H Xlfe *fll ^ ^ *fll #ofl ^sf *fl2 

fl-e^zLl- 

<38> HiqjL, 7]% ^ afll #?_V ^c^nV Aj-ojo)!^ 7]^- #0)] *V *fl2 ^ 

#i» ^7l^^S 3^T*M. *fl2 %Q lfl«fl ^*l*Rr -S?H sfl^s. ^ ^ 

<39> S *V, *fll ^^nVo]]^ ^fl^o] ^ i^SH ol-g- ^ ^Ou], o] ^ 

<40> #71$ 7l#^ ^§>7l fltb £ ^3 CfS- ^HH ^ *V 2^ ^ ^3)1 

i^*Rr te^l ^^/^.eflolo] ^#S)ol ol^ tiVE*ll 7l^-o2f 71 

*fll ^ >IMB e^-o] 3fl^ Afolcfl ^*1*H, ii/£5H 0 j3f ^7)^S ^ 

^ Bfl= ZLSlJl *fll %-Q ^<g^ #ofl ^^l^Jl, SEfl Sfl = » t #A]7]^ ^ 

*°1 ^2 ^ *<H1 ^12 £°§^3 ^^^1 # 

si- ^el€-^S Si^ ^^l^l^i, *fll iafloi^ #chi ^sh ^e|^-o.s 

^^s)^ 91^ ^112 ^5fl°l^i ^ ^2 i^lol^i 7>oi o) ^ofl £ ^ 

^^Sjol $1^ ^ ^^1=1-. 
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1020020073053 %^ 2003/4/12 

<4i> O.B\3L, A}2 #?> ^^Mlfe M $\^2] Q^f-Q ^7]^ o.S ^^"Hb «1H ^-9} 

&q #ein g win 5}°J ^ #<*|) 31*1^ «1M h^^I #3^- ^7]^ 

SL3. 3^r*Rr «1B ^ sfl^ t:-} tM^S^H, *1 #71 ^ 

<42> afli ^s)1o]a^ ^c]^ b}o] ^.eh s. e ^ ui a lH ^o] sfiE^ ^ 

9X4: 913-, =m*} ^5L $X^. 

<43> ^-71*1 7]^^ 4^11- ^*>7l W ^ #aHH 2# ^s)H 

A i* St*fe te^l i7>^1 ^S«<H^ -o^, 7^ #ofl ^11 ^-^W. 

Cf^AS., *fll ^<£^H1 ^ ^^JI, O] ^ &.d\] }^#^ ^1 f,7> 

^ ^ofl #3)- ^3^.0.12. *fli ^ ^H^l- ^tbx}. 3l^W, 

#°fl ^2}- #Sl^-O.S. ^12 ^-^ i^olA^ ^^^j- cf-g-, ^12 ^ ^o}*\ 
<44> #71 *1 7l#^ ij-^ll- ^^>7l ^ Cf^. ^X)oflofl o)^- 2 ^ ^3*fl 

°H» S#*Rr ^£31 ^7f^l ^is^^- h> £ ^i 7i^- Aj-ofl ^oIh el-^1 Sfl^i^r 

#5^1 71^ * 7flo|B 5l-«y 3Tfl^i ^Hl ^^Kg- ^^^} 

-31, °1 *fll ^<£*H1 ^£^1 71^:^ Jf-^ ^7l^ ^*Rr ^ 5)1 £11- 

^tb^. ^I^a-1, ^1-71 #ofl ^12 #?_V ^<a^ ^^^r ol ^H12 

^^^1 ^Hfl 3X11 = 1- ^#^71^ ^^*Vcf. ^l^sfl^, ^ofl *H2 
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1020020073053 #^ 2003/4/12 

<45> A)2 *S^*Hr #31 o] 3^1^ A}2 ^ sfliEl 

B] &7)*[0_S- ej.o] s-sIzl ^ w]h s)-'?! 

7}^SL5L 3^*Rr H]E ^o] sflig^ tgA^j;, Tjl^^A-^ ZL ^H] *fl3 

^ ^*Hr #31* ^ iff ^ SUrCfl, o}7H ^ «]B 5^<y ^ #ei^L^ 

afl^l- t#Al7]£^- ^2 %<$n ^ 3l3 #?J 

<46> ^#*V ^Hl^. ^1" Sfl = ^ ^^^-om ^O.S ^ 

<47> ZL^JL, 3]l €^ ^S)]°H ^ 3l2 ^ ^*Kr «o V ^^r -f"id, ^ 

«--§- *m ^oHi o.s. n^n^ 

2 ^ ^^olAil- cf^-oj], AVsj.^^. ^]z|5}a) sen ^ifflolAi^- ^ 

<48> O) ^3. ^n|^ 10A tfl^l 200A^ ^ SUttcI], °] «H ^ 

10A tfl^l 300AS] - oi^Dfl, o] nfl ^7># ^(ALD)^ El^r 

7i^>7] ^tb ^> ^1^1 ^-8: el -M^l 1" ^£ ^i^. aiK O] 
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1020020073053 2003/4/12 

BflS ^*flSHi ^ 5^. <^7l^ i7fl£l^ & 7]^^ Ap o >ol ^ 

T^JL ^^}7fl 7fl A] ^ ^ 9X5m =LZ)51 ^-^7H7ll A}^o] ^»f>] 

*r 9lsm *>7l Sin 5L^o\) 91*1^, %■ ^ 

7l*>7l -s^s]^ 5jolcf. stb, # 5E^ 71^ "^-"oll $lcfj7 

^^H^ ^^ofl zl^JS. cfa'f £fe 71^; ^H] ^« ^ SH^M" SE^r 

A>o]o]l ^30] ^ol 7fl^^ ^£ £1^ ^ofl S-<5}*}- Wl^l-^ ^ 

^ ^iit M-Hl-^i^-. 
<5i> i£ 3^ <U ^aH1<H1 rcfs- 2^ ^M^-i- S^l-^ ti>£^l 4x7} 

Cfltt 711 ^^<?1 ^£7> JEWISH ojcf. £ 3^- t£^, 71 #(200) #°fl #7i 
^-(240)ol <§^£M 9XSL*], ^<ae]-(240)^ ^-^^1^ ^^(260)^1 

5^. ZLElJl, ^«a^-(240) ^ ^(260) a>°H*t ^3lH*U252a, 254a)7> 

91^), ^<£^(240)^- 7)^<LS. ^^SLS. se« ^5)1 

<>H(252a) ^ ^st- ^5]§o s ^2 m ^ olA-1 (254a) 7> ^3<H 

<52> ^?H(260)^ 71^(200)^1 ^ -*f^ ^l^cfl ^/^efl«y <g (n]^Al ^ ^ 
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1020020073053 #^ Qx}: 2003/4/12 

^o] c| ^s]^ ^ ^JE &tf. H^JL t ^ 7 )i& ^6} (260)^ JE*l*fl ofl 

<53> ^(260)-^ ^S.^ #^^1^ oHtb *$^m. T $1^. ^11- 

^(260)^ £3gsi fs] ^e^o_ S ^^S]7m 3^ ^ofl a> 

i^Rr #S| ^z)^SLS- %^m. ^rS. 91^-. HL^r ^(260)^ ^i^l, 

*\S. A>^>^cf. ^1^, ^°lH*r M i5]]o]Ai7> ^^rSLS. t§ ^ ^1 

^ i*|°H(252a) ^ ^5}- -i3e^(254a)JlS A}2 isflaH^ 2 ^ ^SS. 5)o^ 

°17H, ^ *MM*K252a)-c- «t 10A ifl^l ^ 200A 

^ ^cf. zlz)51, A]2 ^ i4°Mi(254a)^ ^ 10A tfl*l ^ 300 A ^512] ^v)]S. % 
A <3€ ^ 2# -g-^ <M|°H(252a, 254a )fe #^7> ^cfl^o.^. 

<55> £ 4 o)l^ a. 1^0} c^s. ^aHHI rcj-^ 2 ^ ^ isflolA-^ 5E^>^- *}^) ±. 

^Hl tfl^ 7fl^o] 5§Tg S7 > HA]s)o1 SU^, £ 5^1^ £ 421 HVJE^] ^Hl tfl*H 

^ iflJjS- ^-S* Ji<^7l JflSM X|2 ^^BV(340)^r ^*>5S4. 

<56> £ 4 * £ 5t #S*>^ ( 71^(300) ^ 0 H1 2fl^.(3i)l- LflJjLofl ifsf^ 

l^^(310)ol $^£|<H oicf. st» 3sfl^(310)^ Sr£«-°1 £ ^§^ §2] H 
^ 5.^^ n efo] sfl^(330) ^ 
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(460)1- vfl^MI S.^}^ *)12 *J<£^(340)°1 &4. ^2):ei, Al ^ 

^^"(310) ^ A}2 ^^(340) 4^- #°1 <§>^ 
=M Sa^" 514. 

*fl2 ^^^-(340) iflofl 5a^t 3^(330)^ »MS. H}^1 3fl 

€ SE^r Him ^ sfl^ ^S. XiJi f>q^ ^7l^o] tifl^^- tifl^ ef<?l t 

£ $J4. 2}-<?l SflH(330)Sl l^Jf tiViELA] £^ofl £ A]^ ^Eflofl ^S)*] 

tt4. 3h£*11 ^HIH ^. SZtt 4°J 34| ^ (330) *1 21-13 ^tcitl: ^Efl^ ^ 

=f-2i £E^r ^S^l £^ 21- o] ^^ojel-S -^AHHl i^cf. ofl# |o), £^ 

4°J sfl€(330)^r ^J}- B|Hl-^-(TiN, 332), ^€(W, 334) ^ ^5}- ^2)^(336)^1 
^<>171M- Hl^r #21 ^2l^, ^AHJEL * ^ ^S)^ 3# ^51 

Sa4. 

ZL21J1, 51*1 2}o] (330)0. -j_ ^tfofl ^Sflol^ (338)71- °A^ Xl 

3- o>M^ ^-i: ^£ $J4. £ 5<^ 51*1 2l-<y 2flBl(330)^l ^«H1 51*1 2}-<y 
i3)l°H(338)7> ^7> SAjsloi &4. ^ 2 ^ ^<3nv ( 34 0)r o_ ^ 

71- 51*1 2l-o] 3xfl ei (330)^ ^o]<2}. ^q. cr^ x^a]^ w}<2}. £o] ^ eJ-O] 31)1 &] (330) 
iL4 4 ^ ^51 $14. ^7>^ ^-f ofl^- 51*1 el-cl 3flHi(33o)ol Aj-tLofl^ *fl 2 ^ 
°m-(340)^l £.£-4, #4 51*1 21-9J 3flEi(330) Aj-o]<iJ ^o]]^ z\}2 *j<£B}-(340) 
°1 <8^3<H ^<>14. 

51*1 4°1 sim (330) 4°H1 5att ^12 ^^^-(340)^1 di*j4 31*1 afl^tfl ^ 

n xtfl;E.(310)Sl ^ l-2iZL(360)7> 5a4. ^-SlJl, si« #2^(460)^1 

^^ofl^ ^ #2^(360)5.^2^ Al-BflcH^. ^12 r^^l olA^ (354a) ^ ^]l ^ 
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1020020073053 ^^ <H*>: 2003/4/12 

°H(352a)7> &*=h *MM*1(352a, 354a )# £ ^ Jf,g. 

^H<4 4 s 21°-^, ^ ^^1^1^ (352a, 354a) ^°l^r ^ # 

eiZL(360)5l ^olofl ^ o^. 

^Hl tfltJr 7fl^=^^l ^^£7} S^l^H £ 7 ^ £ 8^1^ zfz* 3£ 6^ 111-111' 

^ IV-IV'e}-^ ^ 7fl^o] ^-^£7}- JEWISH ^JL, £ 9a ^] 

.£ 9cH^r £ 6^1 S^l^ J£<*|^7] o^j-ct) ^ ^ofl ofs}- 

Ill-Iire^tl^ 4e} #1^ 7M^oi ^ig£7> J£X|£H 91^. 

o] %}6\] ^ ^ , £ 9a tfl^l £ 9d ^ £ 6 i^] £ 8-§: %^*H ^ 2# 
SEfl ;M|°H# 5£^Rr tiV^^l ^7>i5] ^S«o V ^ ^ 3. ^^)-#ol tiV^^ <sj ^ 

i&tf S. 6, £ 8 ^ 5. 9a# 71^(400)^1 B^^l ^e)^^ a>-§- 

*M °m ^ ^^(405)# 7] #(400) vfl^- ^ H $H 

-§-^o] « 0 v^o.s i^/^ell<y <3^-§- S.^}^ B^l^l^Ei ^ TflolH sfl^(4i2) 
■i: £ 9a^l^ TflojB ^1 (412) o] JEA^o} oi^j m-m' 

E^-Ojol TflolE el-Ol 2flBi(412)0l ^3*1 ^ ^ofl^ TflolH e).0] 2|)^(412)a2f *g 

*M ^^Hr nflg-olcf. 7ll#«fl^ , ^fl l ^^^(410)^: ^^fJl ^sf- 

1- ^1*}- T^f-g-, SSe^^zi^sl ^<a^-(410)xfl«^l §^ 1-g- ^^tb 
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1020020073053 #^ <g^>: 2003/4/12 

A. ^ £■ ^ afll ^^^-(410) ^Hl #^-ir nfl^tlr «J 

SE^ CMP "S-^^r A>-g-*>(^ s§ 2fl-E.(415)-l- 

tIH^H, £ 6, £ 8 ^ £ 9b« &2iZY^, 3c. 9a^ -tfofl ^ 2 ^n}- 

(420)-g- tf-g-, ^^^(420)2] ifl-^-ofl^ «1H 2}-*] s^^^a] ) 

» ^WJL, ^oflfe y)H sfl ^(430)^- ^ «1B e}o] ^ 

4^(415)4 ^4 7)% ifl^ ^/s^oi ^7l^A5. ^^cf. ZL 

3^. y lH e^o] sflBi(430)^ ^1* ^2}- 3^(432), ^^(434) ^ ^ €3 

€(432)^ ^Hl^r ^ *)e]^ - o. s ^s)H^« ^5L 91 A. 

31^r*fH, =L ^] »]3 ^^^(440)* ^^-tVcf. *i| 3 ^sj- 

(440)^ 34 #<>1 tiKElX| HlB Bfo] *n ei (430)^. ^-Tfl ^Jl^b 

«1B 5^-0] 2)|^(430) A>ol^ ^ ^^-(440)* ^ 
^ #(C/H)^r ^th=h ol afl3 #tJ ^^nv(44 0 )^. xjz^ t}-g-ofl^ zi sp^l 

^2 ^^^-(420)5= ^ = (415)7> ^S]^ *V4. ^.<S] * 

(C/H) ^iair 4 Ef^S] sfl^-g- 7>^1 x^a^- Sj-o] 

£ 9c# t^s}^ , ^ *(C/HH ^12 ^<S«K420) £ ^13 

*i "3^(440) 3 % afl3 ^^b|(440) #3^(452) -g- 

^^=h ^5}-^-(452)^ ^*>^ f^CALD)^ 5£^r 3**h 7)^ ^^(CVD)^* 

-8-^ ^ 10 A ^fl^l 200 A ^£^1 ^*Rr 
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3*>4. ^-§--5.3., ^>5|-^-(452) ^oH] ^3^(454)^- ^ ^&1€- ^ 

5}-^-(454)£ ALD^olu)- CVD 1 ^ ^>-g-*M ^*Rr31, ^ 10A ^) 300A ^£21 

ZL ^jzf, s. 9c<Hl ^j-f &o] 3.bh ^(C/H)^l ^2 ^ ^13 

^(420, 440)21 sbo 3fl^(415) ^ ^13 ^^^1(440) ^H] ^s)H>| ^ 

^-§- ^3^(452) ^ ^Bl^ ^ 5^(454) °1 «g>£^ a>£^ ±*}7} ^^^cf. 

^HH ^ *(C/HH1 2l*H ^#£1^ sflc (415)21 ^-Jfofl ^el^ 

5^(452)01 ^s\7) nfl^-ofl, al^- -E^ sflJ=(415)» ^*Rr ^<HH ^ sfi 

J=(415H Al<y -01 ^^siDi^i Alo]^ a]-^ ^el^ol nfl^^cl-. 

£ 9d« %T-2:^ f *fll ^ i^lol^1(252a) ^ ^2 ^*H°H 
(254a)«- ^^^>7l 2lt!- ^zl- ^-g- ^^4. ^2 isflo] a-} (254a)!- ^ 

^>7l 21^ ^s)- ^5l#oll tfl*}o} ^z}- m.s$o] $0]^ Aizj- 7>i* ^>-§-*H -Sl^MSl 
^ ^ 3l^r*iH , #3- ^Sl^ofl cll^H ^olYt 7>^# A> 

^ ^l^f-^M) ^1 sbH ^31] olAl (252a)-!- ^^W. °1 ^ n 

£1(415) ^Hl ^el^ ^^-(452)^: ^l^Rr %o] «HM*Kh ^ *1 

°J 9X^ ^21 ^Sl^-^1 iJJjMr ^7l£lxl 7^ U-o> 

^£ ^Cf. 

31^r*lH, ^^21 ^#S.A-1 ^t}^ ^Bl^ ^71*1-71 #efl^l^ 

^5l# 21 A1Z1- ^sg-g. ^Al§>^O.M-, £ ^ofl ol^ig ^Sll- 
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44 ^J^t ^£ $14. 444^- 44*H ^12 ^ ^ 

*0*H(454a)* 4^1, 4:44^8: 44*H ^144-^ ^*\*}7] ^ 

2} ^ ^o\), 4ff- 44 ^^5L *ll7m ^ $14 m^-ojcf. 

4^4, £ 7 ^ 4^44 , 44 ^H]# 44 ^4*Hr4 O^Jji-ofl # 

4£H ^ #(C/HH1 ^ #^zl(460)# *g^*M *H1, 444 4^144. ol 

TT 4<3 444 1"4 44 44^°14 4^- #4^- 4 4^- 4£#-§T *\)7]Z}7} 4 

4 ^°14. 1^4 444^14 44^ ^j^, 444?] 44 ^ ^4°1 0> 

H4 4l ^ i4°14(452a)l- ^4*Hfr 4*<H4 lH?t!- 44 4^€- t^foji} -s 
^ ^ = (415) 44 ^7144 4^ 1-4 4^4<H 44 44§* 444 
7l 4*1-4 , 44 4 el ^4 444 ^14 JH3°1 -4^4 s}-^- 1-44 ^ 7 > s]^ #4-8: 4 
-g-44 43 44*Kr 44 w>^^>cf. 

443 ^4* 4^14 4£-4^, *(C/H)4 £4 #4^- 4^4:2 ^44^-0. 

#e^(460)« *§444. ^ «&|zl(460)^ #=£#4 j=3gs] 4^4 
4 ^ #4 1-4 £44 #4s ^S44 ^ $14. ^ 44, 43 ^4 444(440)4^ 

44 4b}€--°5. 4 41 ^ ^444 (452a), 44 4e]€-AS 4 42 ^ ^444 
(454a) ^ £44 #45. 4 ^ l-alli(460)7> £ 64 £44 44 4^r 44^-5- ^ 
444. 
[^4 Ju41 

4 4^4 ^144, -^-4 €-^4 ^44 t-at^s ^444# tg ^ tis^ 4£ 
4 444s 44 71 el 71- ^oj-g-o^ <y^*v -a eh ^H] t^o] xg 7 ]^ ^ 

444 ^ 5U4. 
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U 1*H 7l^S *M nfl^^l 1&E*H ^7>^ ^^c] 7fl^d^cl-. 

zis^ji, ais^i i*} ^ls^ofl ^*>^ #2fl^l wl*H ^el^ 

^7ls>7) ^> ^ 5U^. S^T. Al-s). ^T^Kr 

^Efl^ ^ & 7 } nfl^-afl &On} ( 

^7>« « 0 ^j^- ^ XI4. 
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1] 

^7) 7)% #ofl zl ^°\] ^ ^(contact holeH oj^ 

#7] ^ #7] ^<g^ #5)- oxide) AS. ^ 

-33<H 31^ *fll ^ i3fl°H (spacer); 

^>7l ^lojA-] #ofl ^sj. ^e)€-(nitride)i>-5. <8^=)<H ^2 ^ i^l 

^•71 *fl2 isfl°H AHo] av 7 ) ^ ^oii ^ ^ #eizL 

1- 5Ef§fe ^^r *rTr 2# ^5|lol^# £^-<5Rr ±7.}. 

2] 

afll^l 5^^, ^"71 7}# ^ ^71 *fll A\o}6\], 

^7] 7}% ^*ltr *fl2 *3<£^; ^ 

afl^l- ci 5L^Kr ^-i: ^HJiLS ^ 2^ i^H^l- i^-sRr *V£3l 4i7>. 

[3^* 3] 

-8- ^ 2# ^ol^-i. 3L^"*Rr uv^^l ^7>. 
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4] 

^13^1 9X*]*\, #7l ^1 ^ >MM^<£) ^o}^ # 7 ] 2^.0] sfl^o) ol 

5] 

#7l ti>£^ 71 & #<*fl *fli ^<3^; 

^7) *fli *i<£^ ifl£] #7] TlHB ^ sflli ^"71 

*fll ^Hl ^^1*>JL ( #71 ^ 3^ = 1- 2n#Al7l^ ^ ^ol f$ 

^3<H ^tt ^2 #?i ^<a^; 

#71 ^hM ^ofl v,-^^ # 7 ] ^2 #?i ^taofl #S}- ^£^0.3. 

til 

#71 *)12 A>ol^ #7] SBfl ^ofl £ ^ o}i=. ^-U] 

«sl^# 5E^-*Hr JLip. *^ 2# >iSil°H« S^Kr aV^^l ^7>. 

6] 

*H5*oMl 9X°]^\, ^"71 *)l2 ^^^1^, 

#71 ^-Bfl 2^0] ^JfS}. ^7l^ o.s. ^sRr HlH £}-<y #eizL; ^ 
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^7) w]h ^91 #5.in #ofl i^Al^H w]H efoi sn» §ein^ ^7l^ 

^-7] sun ^ av 7 ] h]h e}*l ^#^1 ^ 

7] 

Xl6^Hl 5^*1, -^71 XU ^ iJfloiA^ ^o]^ a o v 7 ) ti ] B e}o] ^.ea g 
#7l «1B Bfo] jrjj^o^ ^o] ojAVo] ^ ^lo S ^ 2 # iX|°H# i^>^ 

aVEX] 
[^T 1 * 8] 

XU^- S^r Xl5%Hl &<>H. ^-71 XU c^H^o] = 10A tfl^ 200A A> 

91 

XU^ 2E^ X)51M1 Sa°W, ^"71 XI 2 i^oHSl nMlfe 10A vfl^l 300A ^> 

10] 

71* ^Hl XII f^?> ^<g^* $-$*Hf *X|; 

^•71 XI l ;H<£*H1 ** *X1; 

A o v 7l ^ #<H] ^7l x]l ^91^ ^ ^elfAS. XI l 
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#7l *fli #41 &&{&°.s. *fl2 ^slM^-i- 3^*^ # 

#7l ^12 ^ ^°]*\ *}o}2) #7l ^ *ofl "flU^M ^ «^ZL 

11] 

tiVj£^ll 7l^r -8-611 711 o]e ^-8: ^#*Rr ^1; 

#7l «VS^1 71 ^ #7l 711 olH ^ ^ € #41 *fll ^#*Rr # 

711; 

#7l ^1 ^^^ofl #71 tt>£^l S.^ cgcajjj. ^71^ O.S ^#*Rr 

#71 #41 *112 #?> *8#*Hr #711; 

#7l A]2 ^<3^H1 #71 zfiJEl^ t#Al7l^ #7^1; 

#71 #7l ^12 ^^^-^1 ^41 #3}- ^1 

^1°H«- ^#*Hr #31; 

#71 *| 1 ^ #6fl ^Sf ^e)^0.5. ^12 Aj| ol^S. ^#3T>^ #711 

#71 ^12 ^ MolAl A}o}£\ ^-71 ^ ^ofl 4|^*H S-S^ZL- 

» *§#SHr #31-1- S^Rr 3* ^ o.S ^ 2^ r^H^-I- £tf*Hr #51*11 

^7>. 
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12] 

*)111%H1 #7} z\]2 ^*Hr #31 

#7l ^12 ^<a*M ^7] s.^ ^-f-sq- ^7l^o.s. ^*Rr tils ^-91 

^ t-a]zL ^ #7] tils &K) $1*1 *H ^-71 «1H ^ ^ #sin 

^-7] ^71 tijE ^efl ^ M-^^l ^ 2fl-EL# 

^-71 ^)2 ^ ^-71 ^13 *1<S^1 ^-i: ^HJ-°S 

^ 2^ ^ 5£^-*Rr SKE^l i:7>o) 
13] 

^110*J- SE^r ^lll^Hl SZ^I, A J"7l ^ BfiHir #3 JE^ ^o_S ^ 
14] 

^ll0*j" SEfe ^lll^oll SU 0 !^, ^-71 *Hl ^ ^ #7] X| 2 ^ ±*H<>]*\ 
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15] 

^114^) #0^, ^-71 ^*Hr ^H^, ^-7] ^3 5^ 

10 A vfl^j 200 A 2] ^] S Sfrfe- 2# ^H^!- ^p-til^ 

16] 

^14%H1 &<H>H , A oM ^ele ^*Rr <2:7fc #^(ALD)^ 
Sj-^- 7]# #3KCVD)^# ^>-g-^ ^*3*Hr 2^ ^ ^H>H« 

^l^Kr ^-£^1 4i7>^ 
17] 

*fll4%Hl Xi^^, ^-71 ^SJ-^ ^*Kr #31^ , ^-71 H<2}-^ 

10A 300 A ^ ^v\}S. *%^f>\±t ^ 2^ ^ i*H°H«- ^l^Rr 

[33^ 18] 
19] 
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tt 2^ €^ isflol^l- S^Kr a>£^l ^lS^ . 
l^^ty 20] 

afllO^ iE^b ^111%H1 91°]*], ^ 1-51 ZL# ^^Rr #31 °1^<H1, 

#311- 3 i-g-*Hr f^iS 2# ^3)1 ol Ail- iaVE*ll 

21] 

*)120%M1 91°]*], <$7] &*\}^ #31^ ^el^l ^z}- a^ci 

^>^1 ^lS^. 
22] 

*fllO*J- *fllHHl ^ « ^^Rr #^ * e^Chole 

type)^ S£ 4^3. SE^ Epj (line type)^ p}iaf ^>-§-^H t^*>^ ^ 
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4] 




>— II" 



IS. 5] 



360 360 




32-29 



1020020073053 #^ 2003/4/12 



IS. 6] 




I— ~nr 

[£ 7] 

460 460 
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15. 8] 



460 460 




III 405 415 405 415 405 HI* 
[5L 9b] 

C/H . C/H 
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15L 9cl 




III 405 415 405 415 405 HI* 



9d] 




III 405 415 405 415 405 HI' 
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